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CATECHOLAMINES IN EPIDERMIS, DERMIS AND WHOLE SKIN* 
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ABSTRACT 
Epinephrine and norepinephrine are present in epidermis and the per unit weight 
levels arc hiO'her in epider:rrlls than in dermis and whole skin. 
Catechol-0-methyl transferase (COMT), an 
enzyme nece ary for inactivation of epineph-
rine and norepinephrine, was found in normal 
epidermi and the activity of the enzyme was 
much greater in epid rmis than in both dermis 
and whol• kin (1). It was sugge ted that 
inactivation of catecholamines might occur 
mainly in the e1 idermal portion of skin. Moller 
has shown (2) that catecholamines, mostly 
norepinephrine, are present in small amounts 
in wllole skin and are found mainly in the 
ympatbetic nerve fibers connected with pilo-
erecter muscle and blood ves els. After post-
ganO'lionic dencrvation or re erpine treatment, 
catecholamine. eli appear and the uptake from 
the circulation i al ·o reduced. The purpose of 
tbi paper i · to report the levels of catecbola-
mines in whole skin, epidermi and derm1s. 
uch findinO' have not been. reported prevJ-
ou ly . 
MATERIALS AND METHOD 
Normal skin was obtained from the operating 
room and wa · placed on crushed ice. The epidermis 
was eparated from the dermis with a ortz Elec-
trok ratoderrn® as wa described previously (1). 
The epid rmis. dermis and whole skin were assayed 
for both epinephrine and norepinephrine by the 
fiuoromeLric method of Ro ton (3). 
In this procedure, catecholamines were con-
verted i o adrenochrome and noradrenochrome with 
potassium ferric:y·anide. Then these compounds 
were changed to corresponding fiuore cent sub-
tances, adrenolutine and norad nolutine. and the 
fluorescence was measured with a Turner Fluorom-
et r, Model 110. The primary filter was Turner 405, 
with maximum transmittance at 405 m.u, and the 
secondary filter was filter No. 8 (4), Kodak 
Wratten, which passe wavelength longer than 
4 5 m.u. 
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Five sets of test tubes with two tubes in each 
set were used in the noradrenalin method and the 
same number of sets and test tubes was used in the 
adrenalin method. 
Each test tu?e of the first set contained 10 .ug 
known adrenalm (noradrenalin in noradrenalin 
method) in one ml of 0.1 N HCl, 1 ml sodium 
acetate buffer, pH 5.5 and 0.1 ml of 0.25 % potas-
sium ferricyanide. 
Each test tube of the second, third and fourth 
sets contained 10 mg pulverized epidermis, dermis 
or whole skin, respectively, in one ml of 0.01 N 
HCl, one ml sodium acetate, buffer pH 5.5 and 0.1 
ml of 0.25% potassium ferricyanide. Each test tube 
of the fifth set contained exactly the same chemi-
cals and reagents as the test tube in sets I-IV ex-
cept that instead of known noradrenalin , adrenalin, 
or tissue, one ml of 0.01 N HCl was used. 
All te t tubes were shaken a few second and left 
undisturbed for five minutes. In the noradrenalin 
method, 0.75 of 5 N N aOH and 5.9 ml distilled 
water were added to each test tube, followed in 30 
s conds by addition of 0.25 ml of 8 mg/ ml ascorbic 
acid. The results were read within Y2 hour with 
the Turner Fluorometer. 
In the adrenalin method, after waiting for five 
minutes, a mixture of 4 ml of 8 mg/ ml ascorbic 
acid, 0.75 ml of NaOH and 2.15 ml of water was 
added to each test tube and the results were read 
within Y2 hour with the same Turner Fluorometer. 
With each experiment rat liver also was assayed 
for catecholamines under the same conditions to 
control the assay with skin and, as was mentioned 
before. known amounts of adrenalin and noradren-
alin were used to control both skin and liver 
measurement . The reading which was obtained 
from the Turner Fluorometer for each test tube 
was put in the following two equations, one for 
epinephrine. and one for norepinephrine ( 1) and 
the values were calculated accordingly ( ee Table 
and Fiuure). 
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Equation 1: KA + 0.22 KN = X 
Equation 2: 0.043 KA + 0.43 KN Y 
Solution 
A = (X - 0.51Y)/ 0.98K 
N = (Y - 0.04YX)/ 0.42K 
where K is the net reading of 1 .ug of adrenalin 
method as determined from the measurements of 
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TABLE 
Levels of catecholamines in epidermis, dermis and whole skin 
LEVELS OF CATECHOLAMINE$ IN EPIDERMIS, DERMIS, AND WHOLE SKIN 
No. Age Sex Site I1J9m epiner hrine I gm tissue 119m norepinephrine I gm tissue Epidermis Dermis 
1 51 M Abdomen 0. 27 Q13 
2 36 F Abdomen 0.37 0.17 
3 63 F Abdomen 0.14 0. 07 
4 22 F Abdomen 0.17 0. 07 
5 74 F Leg 0.20 0. 13 
6 75 F Leg 0. 20 O.flS 
7 62 F Leg 0.34 0 
8 67 F Leg 0. 19 0.16 
9 62 M Leg 0.26 0. 16 
10 58 F L~ 0.28 0 
Average 0. 242 0.095 
CATECHOLAMINE$ IN EPIDERMIS, DERMIS, AND WHOLE SKIN 
Number of Patients 
- Epidenro1s 
11111111111 Whole Skin 
llllr.- Dermis 
FIGURE. Level of total catecholamines ( epi-
nephrine and norepinephrine) in epidermis, dermis 
and whole skin. 
the standards, A i the amount of adrenalin and N 
is the amount of noradrenalin; X is the net 
fluorescence reading found from the unknown in 
the adrenalin method and Y that found in the nor-
adrenalin method. 
The reasons for equations are as follows ( 4) : the 
coefficients of equation 1 result from the fact that 
noradrenalin yields 22% of the fluorescence derived 
from adrenalin in the adrenalin method. The co-
efficient of noradrenalin in equation 2 is derived 
from the fact that the fluorescence of 1 mg of 
noradrenalin in the noradrenalin method is 43 % 
that of 1 ,..,.g of adrenalin in the adrenalin method. 
Finally, the coefficient of the adrenalin in equation 
Whole Skrn Epidermis Dermis Whole Skin 
0.13 1. 24 0 0. 62 
0.18 1. 07 0. 45 0. 62 
0. 10 0.65 0. 31 0. 47 
0.15 1. 25 0.30 0.54 
0.20 0. 93 0. 62 0. 93 
O.flS l. 25 0.31 0.63 
0.03 0. 92 0. 63 0. 79 
0. 18 1.17 0. 77 0.86 
0. 16 0. 15 0. 05 0. 12 
0.22 0. 23 0. 10 0. 22 
0. 141 0.886 0. 354 0. 580 
2 results from the fact that adrenalin yields only 
10 % of the same amount of noradrenalin in the 
noradrenalin method. 
RESUL'l'S AND DISCUSSION 
Catecholamines are present in epidermis, 
dermis and whole skin and the levels per unit 
weight are significantly higher in epidermis 
than in the dermis and whole skin. The best 
explanation for the presence of catecholamines 
and the enzyme catechol-0-methyl transferase 
in epidermis is that catecholamines are secreted 
in this portion of skin. If the presence of 
catecholamines in the epidermi was merely due 
to diffusion, the levels probably would have been 
lower in epidermis than in the dermis and 
whole kin, whereas, as it is shown in the 
Table, the values for catecholamines are higher 
in epidermis than the rest of skin. 
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